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Description 
Technical Field 

s This invention generally relates to polymeric fabrics, and more particularly, relates to surface treatments for im- 

proving the wettability of polymeric fabrics. 

Background of the Invention 

10 Polymeric fabrics are used to make a variety of products, including water-absorbent articles. Such products include 

towels, wipes, and absorbent personal care products including infant care items such as diapers, child care items such 
as training pants, feminine care items such as sanitary napkins, and adult care items such as incontinence products. 
Polyolefin nonwoven fabrics are particularly suited for making these type products. 

Water-absorbent articles, especially personal care absorbent articles, desirably include a nonwoven polymeric 

is fabric which provides rapid intake of fluid such as water or an aqueous solution, minimal spreading of fluid on the fabric 
surface before fluid penetration, and wettability which is durable enough to survive multiple fluid insults. However, 
polyolefin nonwoven fabrics and other types of polymeric fabrics are normally water-repellent. Thus, to effectively 
absorb water, the polymeric fabrics must be treated to become hydrophilic. 

One method of making polymeric fabrics more wettable is applying a surfactant to the surface of the fabric. Con- 

20 ventional surfactants for treating polymeric fabrics include non-ionic surfactants such as octylphenoxypolyethoxy eth- 
anol. Although such conventional surface treatments are effective to make polymeric fabrics wettable, there are still 
some problems. For example, conventional surface treatment compositions such as the foregoing are relatively easily 
rubbed-off the fabric and are also easily washed-off the fabric when the fabric is wetted. Such surface treatments are 
often substantially completely removed from the polymeric fabric after only one liquid insult or washing. After the surface 

25 treatment is removed, the polymeric fabric again becomes water-repellent and less effective to absorb water. Moreover, 
to compensate the inability of conventional surface treatments to survive use, conventional surface treatments are 
often applied to primary fabrics in large quantities and thus the cost of the treated fabric is increased. 

U.S. Patent Number 5,057,361 to Sayovitz et al. discloses a durable surface treatment for improving the wettability 
of polymeric fabrics. That patent discloses the treatment of polymeric fabric with a primary surfactant having a low 

30 solubility in water and being selected from the group consisting of organosilicones, polyethylene oxides and polyoxy- 
alkylene-modified castor oil. The primary surfactant is applied to the fabric in an aqueous solution along with a fugitive 
co-surfactant or co-wetting aid which is functional to wet the polymeric fabric during application of the primary surfactant 
and provides for substantially uniform distribution of the primary surfactant onto the fabric. 
The co-surfactant is selected from the group consisting of primary and secondary alcohols. 

35 Although the surface treatment disclosed in U.S. Patent 5,057,361 is an effective and durable surface treatment 

for improving the wettability of polymeric fabrics, there is still a need an even more durable surface treatment for 
improving the wettability of polymeric fabrics. 

Summary of the Invention 

40 

Accordingly, an object of the present invention is to provide a polymeric fabric having enhanced wettability. 

A further object of the present invention is to provide a polymeric fabric that rapidly absorbs fluid with minimal 
spreading of fluid on the surface of the fabric before the fluid penetrates into the fabric. 

Still another object of the present invention is to provide a surface treatment that enhances the wettability of pol- 
45 ymeric fabrics and survives multiple wash cycles. 

Accordingly, the present invention provides a polymeric fabric with a succinate surfactant on the surface of the 
fabric. The present invention also comprehends processes for applying the succinate surfactant to the polymeric fabric 
in an aqueous solution and compositions which, when applied to the polymeric fabric, increase the wettability of the 
polymeric fabric. 

50 According to one embodiment of the present invention, a wettable polymeric fabric comprises a normally water 

repelling fabric and succinate surfactant substantially uniformly distributed on the surface of the fabric. Suitable suc- 
cinate surfactants include ethoxylated amino succinate salt and alkenyl succinate anhydride ethoxylated fatty amine 
salt. The succinate surfactant is substantially uniformly distributed on the surface of the polymeric fabric by a process 
wherein the succinate surfactant is applied to the surface of the fabric in an aqueous composition comprising a co- 

55 wetting aid. The co-wetting aid reduces the surface tension of the aqueous composition and is present in an amount 
sufficient so that the surfactant is uniformly distributed on the surface of the polymeric fabric during application of the 
aqueous composition to the surface of the polymeric fabric. 

More particularly, the co-wetting aid has a surface tension within the range from 200 u.N/cm to 300 u,N/cm (about 
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20 to about 30 dynes/cm) and the aqueous composition has a surface tension within the range from 250 uN/cm to 500 
u.N/cm (about 25 to about 50 dynes/cm). Suitable wetting aids include silicone polyethers and primary and secondary 
alcohols having 1 to 8 carbon atoms. 

Alternatively, instead of adding the co-wetting aid to the aqueous composition containing the succinate surfactant, 

5 the co-wetting aid can be added to the polymer from which the strands of the polymeric fabric are made. In this em- 
bodiment, the co-wetting aid is dispersed in the fabric polymer and surface segregates to the surface of the strands 
and thus the surface of the fabric. The co-wetting aid reduces the apparent surface free energy of the fabric and is 
present on the fabric surface in an amount sufficient so that the succinate surfactant is uniformly distributed on the 
surface of the fabric. In this embodiment, suitable co-wetting aids include silicone polyethers but not primary and sec- 

10 ondary alcohols having 1 to 8 carbon atoms. 

According to another embodiment of the present invention, a polymeric fabric having enhanced wettability com- 
prises a normally water repelling polymeric fabric having a surface, a first surfactant on the surface of the fabric having 
a cloud point less than about 50°C and a low solubility in water and being dispersible in water, and a second surfactant 
on the surface of the fabric comprising a succinate surfactant. Although the foregoing first and second surfactants are 

is effective when used alone to enhance the wettability of polymeric fabric, the combination of the first and second sur- 
factants is a more durable treatment. In other words, the fabric treated with both the first and second surfactants in 
accordance with the present invention remains wettable after more washings than fabric treated with either the first or 
second surfactant alone. 

The first and second surfactants can be applied with a composition comprising the first surfactant, the second 
20 surfactant and water More particularly, this composition of the present invention may include a co-wetting aid functional 
to wet the polymeric fabric with the composition during application of the composition to the polymeric fabric. The co- 
wetting aid is present in the composition in an amount sufficient to provide for substantially uniform distribution of the 
surfactants onto the polymeric fabric. 

Suitable first surfactants having a cloud point of less than about 50°C include organosilicones, polyethylene oxides, 
25 and polyalkylene-oxide modified castor oil. More particularly, the suitable first surfactants include polyalkylene-oxide 
modified siloxanes. Preferably, the first surfactant comprises polyalkylene-oxide modified polydimethyl-sitoxane. 

As with the first embodiment, suitable succinate surfactants include ethoxylated amino succinate salt and alkenyl 
succinate anhydride ethoxylated fatty amine salt. 

Suitable co-wetting aids include, but are not limited to. primary alcohols and secondary alcohols. Hexanol is a 
30 particularly suitable co-wetting aid. 

In a preferred embodiment, the polymeric fabric of the present invention includes the first surfactant in an effective 
amount up to about 3% by weight of the fabric and the second surfactant in an effective amount up to about 3% by 
weight of the fabric. Preferably, the polymeric fabric of the present invention includes the first surfactant in an amount 
from about 0.1 to about 3% by weight of the fabric and the second surfactant in an amount from about 0. 1 to about 3% 
35 by weight of the fabric. Most preferably, the polymeric fabric is a nonwoven polymeric fabric comprising polymeric 
strands such as fibers or filaments, or both. 

Still further objects and the broad scope of applicability of the present invention will become apparent to those of 
skill in the art from the details given hereinafter. However, it should be understood that the detailed description of the 
preferred embodiments of the present invention is only given by way of illustration. 

40 

Brief Description of the Drawings 

Figure 1 is a perspective view of a brush spray applicator for use in applying the surface treatment to a nonwoven 
material in accordance with an embodiment of the present invention. A portion of the brush spray applicator is shown 
45 in phantom lines so that the rolls are visible. 

Figure 2 is a partial schematic side elevation view of the brush spray applicator shown in Figure 1 . 
Figures 3 is a graph comparing the durability of a surface treatment applied to a nonwoven fabric in accordance 
with an embodiment of the present invention with the durability of conventional surface treatments. 

so Detailed Description of the Drawings 

The present invention provides polymeric fabric having enhanced wettability, methods for producing such wettable 
polymeric fabric, compositions for use in the method, and articles made with the treated fabric. The polymeric fabrics 
of the present invention are suitable to make absorbent products such as towels, wipes and absorbent personal care 
55 products including infant care items such as diapers, child care items such as training pants, feminine care items such 
as sanitary napkins, and adult care items such as incontinence products. The treated fabric of the present invention 
is particularly suitable for making disposable diapers and is especially suitable for making the liner and surge or fluid 
handling layers of a disposable diaper. 
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Types of polymeric fabrics which are particularly useful when surface treated according to the present invention 
include polyolefin nonwoven fabrics because such fabrics exhibit good absorbency characteristics and are relatively 
economically produced. Common polyolefin nonwoven fabrics include polypropylene and polyethylene spunbonded 
fabrics. Such fabrics are typically produced by processes disclosed in the following patents: U.S. Patent Number 

5 4,340,563 to Appeletal., U.S. Patent Number 3,692,61 8 to Dorschner etal., U.S. Patent Number 3,338,992 to Kinney, 
U.S. Patent Number 3,341 .394 to Kinney, U.S. Patent Number 3,502,538 to Levy, U.S. Patent Number 3,502,763 to 
Hartmann, U.S. Patent 3,909,009 to Hartmann, U.S. Patent 3,542,615 to Dobo et al., and Canadian Patent Number 
803,714 to Harmon. Nonwoven bicomponent polymeric fabrics are particularly useful when surface treated according 
to the present invention. Nonwoven bicomponent fabrics are typically produced by processes such as are disclosed 

10 in U.S. Patent Number 3,423,266 to Davies et al. and U.S. Patent Number 3,595,731 to Davies, et al. These polymeric 
nonwovens show substantially improved wettability when treated in accordance with the present invention as described 
below. 

The wettability of a normally water repelling polymeric fabric is enhanced according to the present invention by 
the application of succinate surfactant to the surface of the polymeric fabric. The surface of the fabric is actually formed 

*5 by the surfaces of the polymeric strands from which the fabric is composed. Thus, the surfactant is applied to the 
surfaces of those strands which form the fabric surface. The term strands is meant to encompass fibers, which are cut 
or discontinuous strands having a definite length, and filaments, which are continuous strands of material. 

More particularly, according to one embodiment of the present invention, the succinate surfactant is applied to the 
surface of the fabric in an aqueous composition which includes a co-wetting aid. The co-wetting aid reduces the surface 

20 tension of the aqueous composition containing the succinate surfactant and is present in the composition in an amount 
so that the succinate surfactant can be uniformly distributed on the surface of the polymeric fabric. Preferably, the co- 
wetting aid is present in the aqueous composition in an amount of at least about 0.02% by weight of the composition 
to achieve substantially uniform distribution of the succinate surfactant on the surface of the polymeric fabric. The 
succinate surfactant is present in the aqueous composition in an amount effective to enhance the wettability of the 

25 polymeric fabric. Likewise, the succinate surfactant is present on the surface of the treated polymeric fabric in an 
amount effective to render the fabric wettable. The succinate surfactant is preferably present in an amount up to about 
3.0% by weight of the fabric and more preferably in an amount from about 0.1 to about 3.0% by weight of the fabric. 

Suitable succinate surfactants include ethoxylated amino succinate salts and alkenyl succinate anhydride ethox- 
ylated fatty amine salts. Preferably, the succinate surfactant has the following chemical formula: 

30 

O 

II 

C + /(EO) 4 

CH 3 -(CH,) CH O- H-N-(CH 2 ) I5 CH 3 

(EO) 4 
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wherein EO is ethylene oxide. 

Suitable co-wetting aids have a surface tension which is less than the apparent surface free energy of the polymeric 
fabric. For example, untreated polypropylene fabric typically has an apparent surface free energy of 360u.N/cm (about 
36 dynes/cm). For application to most polymeric fabrics, the co-wetting aid is added to the composition in an amount 
sufficient to lower the surface tension of the composition to within the range from 250 u.N/cm to 500 u,N/cm (about 25 
to about 50 dynes/cm). 

so Suitable silicone polyethers for use as co-wetting aids include three basic types A, B, and C whose chemical 

formulas are shown below. 

Type A silicone polymers have the formula: 



55 
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R240-(C2H40)v(C3H60) z -(-Si-0-)e-lC^H60) z (C9H40^ v R-'4 

I 

CH 3 

wherein is a hydrogen or an alkyl group such as a methyl or n-butyl group, y is a number from about 3 to about 
10 16, z is a number from about 3 to about 60. A commercially available silicone polyether of type A is PS-071 available 
from Union Carbide Corporation of Danbury, Connecticut. 
Type B silicone polymers have the formula: 



15 



so 



35 



CH3 CH3 CH3 CH3 

I I I I 
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CH3 CH3 



I 

CH3 



(CH2)3-0-(C2H40) y (C3H60) z R24 



wherein, R 24 is a hydrogen atom or an alkyl group such as methyl or n-butyl, i is a number from about 0 to about 43, 
25 j is a number from about 1 to 5, y is a number from about 3 to 22, and z is a number from about 0 to 23. A commercially 
available silicone polyether of type B is Y-1 2230 polyalkylene oxide modified polydimethyl siloxane available from Union 
Carbide Corporation of Danbury, Connecticut. 
Type C silicone polyether has the formula: 

30 

CH 3 
I 

. R21-Si[(-0-Si-)a-*OC-»H4WiOC^H6)z-OR-»4]3 

I ~ 
CH3 



wherein, R 21 and R 2 4 are hydrogen atoms or an alkyl group such as methyl or n-butyl. Information on the range of 
values for g, y, and z was not available. A suitable silicone polyether of type C is L-720 silicone polyether available 

40 from Union Carbide Corporation of Danbury, Connecticut. 

Suitable alcohols for use as a co-wetting aid for succinate surfactants include primary and secondary alcohols. A 
particularly suitable alcohol is hexanol. 

The wettability of polymeric fabric is enhanced according to another embodiment of the present invention by ap- 
plying multiple surfactants to the surface of the polymeric fabric. The combination of surfactants is a more durable 

45 treatment than either of the surfactants used alone. Generally described, the wettable polymeric fabric of the present 
invention is surface treated with a first surfactant that has a cloud point less than about 50°C and a low solubility in 
water and is dispersible in water and a second surfactant comprising a succinate surfactant. The cloud point is the 
temperature at which aqueous solutions of the surfactant become cloudy when cooled at a specific rate. The cloud 
point data provided herein was measured using a 1% solution of the surfactant in water. 

so Suitable first surfactants include organosilicones, polyethylene oxides, and polyalkylene-oxide modified castor oil. 

Preferred organosilicones include polyalkylene-oxide modified siloxanes. Polyalkylene-oxide modified castor oil is a 
castor oil having one or more polyalkylene-oxide groups attached to the main carbon chain of the castor oil. Likewise, 
polyalkylene-oxide modified siloxanes are siloxanes having polyalkylene-oxide groups attached to the main carbon 
chain of the siloxanes. These polyalkylene-oxide modifications are well know to those skilled in the art. A particularly 

55 preferred first surfactant is Y-1 2230 polyalkylene-oxide modified polydimethyl siloxane available from Union Carbide. 
Another suitable first surfactant is Mapeg CO-8 ethoxylated ester of castor oil from PPG of Gumee, Illinois. 

Suitable second (succinate) surfactants, as with the previously described embodiment, include ethoxylated amino 
succinate salts and alkenyl succinate anhydride ethoxylated fatty amine salts preferably having the chemical formula 
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shown above. 

The first and second surfactants are applied to polymeric fabric as a composition comprising the first surfactant, 
the second surfactant, and water. According to a preferred embodiment of the present invention, the first and second 
surfactants are applied to polymeric fabric as an aqueous composition including a co-wetting aid which is functional 

5 to wet the polymeric fabric with the composition during application of the composition to the polymeric fabric. The co- 
wetting aid is preferably present in the composition in an amount sufficient to provide for substantially uniform distri- 
bution of the first and second surfactants onto the polymeric fabric. Particularly suitable co-wetting aids include primary 
and secondary alcohols. Most primary and secondary alcohols and water azeotrope and evaporate relatively easily 
during the drying process so that the primary and secondary alcohols are substantially and completely evaporated 

10 from the treated polymeric fabric during drying. The surface treatment composition of the present invention preferably 
includes the co-wetting aid in an amount from about 0.05 to about 0.6% by weight of the composition. A particularly 
preferred co-wetting aid is hexanol. The first and second surfactants can be applied simultaneously in the same aque- 
ous solution or can be applied separately, one after the other. 

The wettable polymeric fabric of the present invention preferably comprises the first surfactant in an effective 

is amount up to about 3% by weight of the wettable polymeric fabric and the second surfactant in an effective amount 
up to about 3.0% by weight of the wettable polymeric fabric. More preferably, the wettable polymeric fabric of the 
present invention comprises the first surfactant in an amount from about 0.1 to about 3% by weight of the wettable 
polymeric fabric and the second surfactant in an amount of from 0. 1 to about 3.0% by weight of the wettable polymeric 
fabric. 

20 Surface treatment processes within the scope of the present invention include printing and spraying methods and 

also a method whereby the co-wetting aid, or, in the second embodiment described above, the first surfactant (having 
a cloud point less than 50° C), is internally incorporated into the fabric polymers which form the polymeric strands of 
the fabric and then surface segregates through the polymer to the surfaces of the strands and thus the fabric surface. 
In the latter method, the succinate surfactant is applied by printing or spraying or the like. Suitable printing and spraying 

25 methods include those disclosed in U.S. Patent Number 5,057,361 . A suitable brush spray application is disclosed in 
a U.S. Patent Application filed on October 30, 1992 and entitled "Method Of Applying A Coating At High Bath Concen- 
tration And Low Wet Pick-Up To Materials Such As Nonwovens Using A Brush Spray Applicator." The brush spray 
applicator is described in detail below with reference to Figure 1 and Figure 2. However, it should be understood that 
the practice of the present invention is not limited to the above-described methods. 

30 A brush spray applicator 100 used in the brush spray application method of the present invention is shown in Figs. 

1 and 2 and generally comprises a pick-up roll 103 disposed in a bath container 106 and a bristle roll 109 positioned 
juxtapositional to the pick-up roll. 

The bath container 1 06 has an elongated trough shape and is open at the top. A weir 11 2 extends along the length 
the bath container 106 proximate the rearward side 113 of the container. The weir 112 is spaced slightly from the 

35 rearward side 1 1 3 of the bath container 1 06 and controls the height of the bath in the bath container A fluid outlet 1 1 5 
extends from the bottom of the bath container 106 between the weir 112 and the rearward side 113 of the container 
and a fluid inlet 116 extends from the bottom of the bath container between the weir 112 and the forward side 117 of 
the bath container. The level of the bath in the bath container 106 is kept constant by recirculating the bath in the 
container. Fluid enters the bath container through the fluid inlet 1 1 6, flows over the weir 1 1 2, and exits the bath container 

40 through the fluid outlet 115. The fluid inlet 116 and outlet 115 may be connected to a fluid source such as a storage 
tank (not shown). 

The pick-up roll 103 and bristle roll 109 extend between L-shaped support panels 118 and 121 which fit against 
interior sidewalls of the bath container 106. One of the support panels 118 is shown in phantom so that the pick-up roll 
103 and bristle roll 109 are visible. The support panels 118 and 121 extend below the upper edge of the weir 112 and 
45 above the bristle roll 109. The support panels 118 and 121 each have frontal portions 124 and 127 which extend 
inwardly along the forward side 117 of the bath container 106. The pick-up roll 103 and bristle roll 109 are rotatably 
mounted in hubs (not shown) in the support panels 117 and 118. In addition to supporting the pick-up roll 103 and 
bristle roll 109, the support panels 118 and 121 function as a spray shield to prevent fluid spray from escaping from 
the ends of the brush spray applicator 100. The support panels 118 and 1 21 also inhibit air circulation about the pick- 
so up roll 103 and bristle roll 109. 

The pick-up roll 103 is positioned to extend partially above the bath container 106 and is partially submerged in 
the bath in the bath container. The pick-up roll 103 preferably has a shot-peened outer surface 1 30 for improved liquid 
pick-up and is crowned to allow for deflection of the pick-up roll and bristle roll 109 along their lengths. 

The bristle roll 109 includes a core 133 which extends between the support panels 118 and 121 and an array of 
55 bristles 1 36 extending from the core. The bristles 1 36 are preferably from 1 .2 to 1 .75 inches (3.0-4.4 cm) long. The 
bristle roll 1 09 is positionable so that the ends of the bristles 1 36 contact the outer surface 1 30 of the pick-up roll 1 03 
as the bristle roll rotates. Preferably the bristle roll 109 is adjustable so that the length of the portion of the bristles 1 36 
contacting the outer surface 130 of the pick-up roll 103 is variable. It is also desirable that the bristle roll 109 be adjustable 
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so that the bristle roll 109 can be disengaged from the pick-up roll 103. The dimensions of the bristles 136 and the 
materials from which the materials are made may vary, but the bristles should be capable of deflecting when contacting 
the pick-up roll 1 03 and then have enough resilience to spring to the original shape of the bristles and project fluid from 
the surface of the pick-up roll to form a spray of atomized fluid droplets. 

s The degree of interference between the bristles 1 36 and the outer surface 1 30 of the pick-up roll 1 03 is the length 

of the bristles which extends from the end of the bristles towards the core 1 33 of the bristle roll 109 and contacts the 
outer surface of the pick-up roll as the bristles pass over the outer surface of the bristle roll. The degree of interference 
between the bristles 1 36 of the bristle roll 109 and the pick-up roll 103 preferably ranges from about 0.01 to about 0.03 
inches (0.025-0.076 cm). The strip of contact along the outer surface 130 of the pick-up roll 103 between the outer 

10 surface and the bristles 1 36 of the bristle roll 109 also may vary but is preferably about 1/2 inch wide. 

A spray shield 139 extends between the support panels 118 and 121 and over the bristle roll 109. A rearward 
shield 142 extends from the rearward edge of the spray shield 139 into the bath container 106 to a level below the 
upper edge of the weir 112 so that the lower edge of the rearward shield is below the level of the bath in the bath 
container The rearward shield 142 also extends between the support panels 118 and 121 . An air stripping doctor 145 

is extends along the rearward side of the pick-up roll 1 03 and is connected to the rearward shield 1 42 by air baffles 1 48. 
The air stripping doctor 1 45, air baffles 148 and rearward shield 142 inhibit the circulation of air about the pick-up roll 
103 and bristle roll 109. 

An upper fluid stripping doctor 151 extends from the forward edge of the spray shield 1 39 towards the nip between 
the pick-up roll 103 and bristle roll 109. A series of lower fluid stripping doctors 154, 155 and 156 are mounted on a 

20 platform 159 extending from proximate the nip between the pick-up roll 103 and the bristle roll 109 over and beyond 
the forward side 117 of the bath container 106. The lower fluid stripping doctors 154, 155 and 156 are V-shaped and 
extend between the frontal portions 124 and 127 of the support panels 118 and 121. The lower fluid stripping doctor 
platform 159 has a vertical leg 162 which extends from proximate the nip between the pick-up roll 103 and bristle roll 
109 into the bath container 106 to a lower edge below the upper edge of the weir 11 2 so that the platform 1 59 extends 

2S into the bath in the bath container. The upper fluid stripping doctor 1 51 and the lower fluid stripping doctors 1 54, 1 55, 
and 156 control the path and angle of the fluid spray emitted from the nip between the pick-up roll 103 and bristle roll 
109 and also aid in inhibiting the circulation of air about the pick-up roll and bristle roll. The upper fluid stripping doctor 
151 and the lower fluid stripping doctors 1 54, 1 55 and 1 56 may be set in various positions but preferably are positioned 
so that the coating solution spray emitted from the nip between the pick-up roll 103 and bristle rotl 109 has a spray 

30 angle from about 10 to about 20° and most preferably 15°. As shown in Figure 2, during operation of the brush spray 
applicator 1 00, the material to be treated, such as a nonwoven web 1 65, is passed over rollers 1 68 and 1 7 1 and through 
the path of fluid spray emitted from the brush spray applicator. 

During operation of the brush spray applicator 100. a coating solution is introduced into the bath container 106 
through the fluid inlet 116 and as explained above is continuously recirculated so that the weir 112 maintains the bath 

35 at a constant level. The pick-up roll 103 and bristle roll 109 are rotated at different speeds by a motor which is not 
shown. The speeds of the pick-up roll 103 and bristle roll 109 may vary considerably depending on the factors such 
as the bath viscosity, the nature of the bristles 136 of the bristle roll 109, and the desired rate of application of the 
coating solution. However, the pick-up roll 103 is preferably operated at a speed from about 1.5 to about 15 rpm and 
the bristle roll is preferably rotated at a speed from about 480 to about 1200 rpm. Preferably, the bristle roll is capable 

40 of operating at a velocity sufficient so that the coating solution can penetrate the material being treated, and more 
preferably, penetrates the material from the one side of the material facing the spray to the opposite side of the material. 
The line speed of the material being treated can also vary considerably but preferably varies between 135 and 1750 
feet per minute (41-533 meters per minute). 

The nonwoven material 165 is preferably a hydrophobic, nonwoven spunbonded web having a basis weight from 

« about 0.5 to about 1.5 ounces per square yard (16.8-50.4 grams per square meter) and higher. Such material is well 
known in the art and may be prepared in a conventional fashion in accordance with the patents identified above. 

As mentioned above, the co-wetting aid or the first surfactant (having a cloud point less than 50° C) can be internally 
incorporated into the polymer from which the polymeric strands forming the fabric are made. The co^wetting aid or first 
surfactant must be one that surface segregates from inside the polymeric strands to the outer surfaces of the strands 

50 and thus the surface of the fabric. One such material is trisiloxane polyether having the following formula: 



55 
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H 

wherein EO is ethylene oxide. 

Methods for internal incorporation of co-wetting aids and surfactants into the potymer from which a polymeric fabric 
is is made are disclosed in U.S. Patents 4,857,251; 5,057,262; 5,114,646; and 5,120,888. 

The following Examples 1-10 are designed to illustrate particular embodiments of the present invention and teach 
one of ordinary skill in the art how to carry out the present invention. The following Comparative Examples 1-6 are 
designed to illustrate advantages of the present invention. 

20 Example 1 

The ability of aqueous compositions comprising succinate surfactant to wet -out on nonwoven polypropylene fabric 
was evaluated by adding gradually increasing amounts of silicone polyether to aqueous compositions comprising suc- 
cinate surfactant and then applying the composition to the surface of the fabric. The succinate surfactant (SS) was 
25 atkenyl succinate anhydride ethoxylated fatty amine salt having the following formula: 



30 
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40 wherein EO is ethylene oxide. 

The silicone polyether was PS-071 silicone polyether available from Huls of Piscataway, New Jersey. The contents 
of the aqueous compositions are shown in Table 1 along with the surface tension of the compositions and an indication 
of the ability of the compositions to wet the fabric. The ability of the compositions to wet the fabric was obtained from 
a visual observation. The surface tensions were measured using a Tensiometer available from Fisher Scientific. The 

^5 apparent surface free energy of the polypropylene fabric was 360 nN/cm (about 36 dynes/cm). The ability of the com- 
positions to wet the fabric is indicated as poor or good. From the results in Table 1 , it can be seen that the minimum 
concentration of silicone polyether to achieve good wet-out on polypropylene fabric is between 14.5 and 29mg per 100 
ml or about 0.02% by weight. 

so Table 1 



Sample 


1 


2 


3 


4 


5 


6 


water (ml) 


100 


100 


100 


100 


100 


100 


SS (%weight) 


0.5 


2 


2 


2 


2 


2 


PS-071 (mg) 


0 


0 


14.5 


29 


43.5 


58 


surface tension (dynes/cm) 


33 


33 


32 


30 


29 


28-29 


wet-out 


poor 


poor 


poor 


good 


good 


good 
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Example 2 

A 0.7 oz/yd 2 (24 g/m 2 ) polypropylene spunbond fabric was treated with a surfactant bath using a nozzle spray 
apparatus as disclosed in U.S. Patent Number 5,057,31 1 . The treatment bath comprised 2% by weight alkenyl succinate 
5 anhydride ethoxylated fatty amine salt and 0.03% by weight silicone polyether, with the remainder being water. The 
alkenyl succinate anhydride ethoxylated fatty amine salt had the chemical formula shown in Example 1 and the silicone 
polyether had the following chemical formula: 

10 CH, CH 3 CH 3 CH 3 

I " I I I 
H 3 C— Si-O— Si— O— Si-O— Si-CH, 

II I I ' 
CH 3 (CH 3 ) 3 CH ? CH 3 

is (EO) P 

I 

H 

wherein EO is ethylene oxide. 

20 The fabric was dried and the dry add-on weight as a result of the treatment was 0.94 - 0.96% by weight of the fabric. 

The resulting treated fabric was subjected to a water run-off test to evaluate the durability of the surfactant treatment. 

The run-off test was performed with the following procedure: 

A 6 inch by 6 inch (15 x 15 cm) piece of treated fabric was placed flat on top of an absorbent medium which was 

positioned at a 30° incline plane. A funnel was placed above the fabric. 100 milliliters of distilled water at about 35°C 
25 was dispensed from the funnel onto the fabric over a time period of about 15 seconds. Any of the distilled water that 

was not absorbed by the fabric ran off the fabric and was collected. The volume of run-off was measured. The samples 

of the fabric were repeatedly subjected to the run-off test and then washed until the amount of run-off water from the 

run -off test exceeded 20 milliliters. 6 wash cycles were required for the run -off test to exceed 20 milliliters. The fabric 

samples were washed by stirring the fabric in 1000 ml of tap water for 3 hours. 
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Example 3 



Three samples A, B, and C, of 0.8 oz/yd 2 (27 g/m 2 ) spunbond polypropylene fabric were treated with surfactant 
compositions by dipping the samples in the compositions. Sample A was treated with an aqueous composition com- 

35 prising Triton X - 102 surfactant available from Rohm and Haas and the resulting dry add-on weight of the surfactant 
was 0.7% by weight of the fabric. Sample B was treated with an aqueous composition comprising trisiloxane polyether 
and the resulting dry add-on weight of the surfactant was 1% by weight of the fabric. Sample C contained 1.0% by 
weight trisiloxane polyether present on the polypropylene fabric fiber surface through surface segregation and was 
treated with an aqueous composition comprising alkenyl succinate anhydride ethoxylated fatty amine salt having the 

40 same chemical formula as shown in Example 1 . The dry add-on of the alkenyl succinate anhydride ethoxylated fatty 
amine salt was 0.7% by weight of the fabric. The three samples were repeatedly subjected to 60 ml water insults and 
with each insult the time for penetration of the water was measured. The results are graphically shown in Fig. 3. As 
can be seen, sample C treated with trisiloxane polyether and succinate surfactant remained wettable for significantly 
more insults than samples A and B. 

45 

Example 4 

A through-air bonded polypropylene/polyethylene bicomponent spunbond nonwoven fabric having a basis weight 
of 1 .5 oz/yd 2 (50 g/m 2 ), a thickness of 0.05 inches(0. 1 3 cm), and filaments of 4 denier was treated with the brush spray 

50 applicator system 1 00 described above and shown in Figs. 1 and 2. The treatment bath comprised multiple surfactants, 
10% by weight of a first surfactant, Y-12230 polyalkylene-oxide dimethyl siloxane available from Union Carbide, 25% 
by weight of a second surfactant, the alkenyl succinate anhydride ethoxylated fatty amine salt having the formula shown 
in Example 1 , and 65% by weight water. The fabric was treated at a line speed of 1 35 feet per minute (41 meters per 
minute) and was through-air dried at a temperature of 240°F (115°C). 

55 The pick-up roll 103 was made of stainless steel with a 100 rms finish and had a 6.375 inch (16.2 cm) diameter. 

The pick-up roll 103 was rotated at 3.2 rpm. The brush roll 109 had a total diameter of 10 7/16 inches (26.5 cm) and 
white nylon bristles that were 1 3/8 inches (3.5 cm) long with a diameter of 0.012 inches (0.030 cm). The bristle roll 
109 was rotated at 850 rpm. The degree of interference between the bristles 136 of the bristle roll 109 and the outer 
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surface 130 of the pick-up roll 103 was 0.015 inches (0.038 cm) and the clearance between the bristle roll and the 
spray shield 139 was 1/16 inch (0.16 cm). The clearance between the upper fluid stripping doctor 151 and the bristle 
roll was 1/16 inch (0.16 cm) at the heel and 0.015 inches (0.038 cm) at the tip. The lower fluid stripping doctors 154, 
155, and 156 were located 1/8 inch (0.32 cm) below the top of the pick-up roll 103. The air baffles 148 were spaced 6 

5 inches (15 cm) apart and the clearance between the air baffles and the bristle roll was 1/32 inch (0.08 cm). The bath 
in the bath container 106 was recirculated between the bath container and a recirculation tank at a rate of 5 gallons 
per minute (19 liters per minute). The level of the bath was maintained such that the pick-up roll 103 was submerged 
2.25 inches into the bath. The strip of contact between the outer surface 130 of the pick-up roll 103 and the bristles 
1 36 of the bristle roll 109 was about 1/2 inch (1 .3 cm) wide. The resulting spray from the bristle roll 109 was controlled 

10 to a 15 degree pattern by the upper fluid stripping doctor 151 and the lower fluid stripping doctors 154, 155 and 156. 
The nonwoven web was directed vertically and upwardly with respect to the brush spray applicator system 100 at a 
distance of 1/4 inches (0.64 cm) from the outermost portion of the lower fluid stripping doctor platform 159 and 8 1/4 
inches (21 cm) from the nip between the pick-up roll 103 and the bristle roll 109. 

15 Example 5 

A through -air bonded 50/50 side by side polypropylene/ polyethylene bicomponent spunbond nonwoven fabric 
having a basis weight of 1.5 oz/yd 2 (50 g/m 2 ) and filaments of 4 denier was treated with a surfactant bath using a 
nozzle spray apparatus as disclosed in U.S. Patent Number 5,057,361 . A treatment bath comprising 0.53% by weight 

20 of a first surfactant. Y-12230 polyalkylene-oxide dimethyl siloxane available from Union Carbide, 1 .33% by weight of 
a second surfactant, the atkenyl succinate anhydride ethoxylated fatty amine salt having the formula shown in Example 
1 , with the remainder being water. The fabric was treated at a line speed of 80 feet per minute (24 meters per minute) 
and was through-air dried at a temperature of 250°F (121 °C). 

Samples of the treated fabrics from Examples 4 and 5 were evaluated and results are shown in Table 2. The wet 

25 pick-up is shown in percent by weight of the web fabric and is the amount of bath added to the fabric before drying. 
The surfactant dry add-on is the amount of surfactant added to the dried treated fabric in percent by weight of the dry 
treated fabric. The run-off test was performed with the following procedure: 

A 5 inch by 15 inch (1 3 x 38 cm) piece of a treated fabric was placed flat on top of an absorbent medium which 
was positioned at a 30° incline plane. A funnel was placed above the fabric. 1 00 millimeters of distilled water at about 

30 35° c was dispensed from the funnel onto the fabric over a time period of about 15 seconds. Any of the distilled water 
that was not absorbed by the fabric ran off the fabric and was collected. The volume of runoff water was measured. 

The samples of fabric were repeatedly subjected to the run-off test and then washed until the amount of run -off 
water from the run-off test exceeded 20 milliliters. The number. of cycles required for the run-off test to exceed 20 
milliliters is shown in Table 2. The fabric samples were washed by submerging the samples in 500 milliliters of water 

35 at 25°C and then agitating the samples in the water for 1 minute. The washed samples were then dried in a oven at 
200°F (93°C) for 8 minutes. 



TABLE 2 





Example 4 


Example 5 


Basis Weight (oz/yd 2 ) 


1.5 


1.5 


Basis Weight (g/m 2 ) 


50 


50 


First Surfactant Dry Add-On, % 


0.4 


0.4 


Second Surfactant Dry Add-On, % 


1.0 


1.0 


Wet PickUp % 


4.0 


75 


Wash/Runoff Cycles 


6 


7 



As can be seen from the data shown in Table 2, the fabric sample from Example 4 treated in accordance with the 
present invention remained hydrophilic for up to 6 wash cycles and had a wet pick-up of only 4% by weight. The fabric 
sample from Example 5 wherein the surfactant was applied with a nozzle spray remained hydrophilic for up to 7 wash 
cycles but had a wet pick-up of 75% by weight after treatment The line speed for Example 4 was considerably faster 
than of Example 5 because the drying time for the sample from Example 4 was significantly less than that for compared 
to Example 5 due to the low wet pick-up of the fabric from Example 4. 

Example 6 

A through-air bonded 50/50 side by side polypropylene/ polyethylene bicomponent spunbond nonwoven fabric 
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having a basis weight of 1 .5 oz/yd 2 (50 g/m 2 ) and filaments of 4 denier was treated with successive surfactant baths 
using a nozzle spray apparatus as disclosed in U.S. Patent Number 5,057, 361. A first treatment bath comprising 1.33% 
by weight alkenyl succinate anhydride ethoxylated fatty amine salt having the formula shown in Example 1, with the 
remainder being water, was applied to the surface of the fabric at a line speed of 80 feet per minute (24 meters per 
5 minute). A second treatment bath comprising 0.53% by weight Y-1 2230 polyalkylene-oxtde dimethyl siloxane available 
from Union Carbide, and 0.3% by weight hexanol, with the remainder being water, was then applied to the surface of 
the fabric at the same line speed. The treated fabric was through-air dried at a temperature of 250°F (121°C). 

Example 7 

10 

Example 6 was repeated except that the order of application of the first and second baths was reversed. 
Example 8 

is Example 6 was repeated except that the fabric being treated comprised homofilaments of polypropylene instead 

of bicomponent filaments. 

Example 9 

20 Example 6 was repeated except that the second treatment bath comprised 0.53% by weight Mapeg CO-8 ethox- 

ylated ester of castor oil from PPG of Gurnee, Illinois, instead of Y-1 2230. 

Example 10 

25 Example 9 was repeated except that the order of application of the first and second treatment baths was reversed. 

Comparative Example 1 

A through-air bonded 50/50 side by side polypropylene/ polyethylene bicomponent spunbond nonwoven fabric 
30 having a basis weight of 1 .5 oz/yd 2 (50 g/m 2 ) and filaments of 4 denier was treated with a single surfactant bath using 
a nozzle spray apparatus as disclosed in U.S. Patent Number 5,057,361. The treatment bath comprised 1.33% by 
weight alkenyl succinate anhydride ethoxylated fatty amine salt having the formula shown in Example 1, with the re- 
mainder being water, and was applied to the surface of the fabric at a line speed of 80 feet per minute (24 meters per 
minute). The treated fabric was through-air dried at a temperature of 250°F (121°C). 

35 

Comparative Example 2 

Comparative Example 1 was repeated except that the treatment bath comprised 0.53% by weight Y-12230 poly- 
alky lene-oxide dimethyl siloxane available from Union Carbide and 0.3% by weight hexanol, with the remainder being 
40 water. 

Comparative Example 3 

Comparative Example 1 was repeated except that the treatment bath comprised 0.53% by weight Mapeg CO-8 
45 ethoxylated ester of castor oil available from PPG, of Gurnee, Illinois, with the remainder being water. 

Comparative Example 4 

Comparative Example 1 was repeated except that the treatment comprised 1 .87% by weight alkenyl succinate 
so anhydride ethoxylated fatty amine salt having the formula shown in Example 1 , with the remainder being water. 

Comparative Example 5 

Comparative Example 1 was repeated except that the treatment comprised 1.87% by weight Y-12230 and 0.3% 
ss by weight hexanol, with the remainder being water. 
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Comparative Example 6 

Comparative Example 1 was repeated except that the treatment comprised 1.87% by weight Mapeg CO-8, with 
the remainder being water. 

s Samples of the treated fabrics from Examples 6-10 and Comparative Examples 1-6 were evaluated and results 

are shown in Table 3. The amounts of the surfactants in the baths are shown in percent weight and the succinate 
surfactant is identified as "SS". The dry add-on is the amount of surfactant added to the dried treated fabric in percent 
by weight of the dry treated fabric. The run-off test was performed with the same procedure described above with 
regard to Examples 4-10 and the results are shown in number of wash cycles survived. 

10 
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55 

As can be seen from the data in Table 3. the multiple surfactant treatments used in Examples 6-10 were more 
durable than the single surfactant treatments of Comparative Examples 1-6. This was true even for Comparative Ex- 
amples 4-6 wherein the single surfactant treatments were applied to provide a surface concentration equal to the total 
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surfactant surface concentration applied by the multiple surfactant treatments of Examples 6-10. 
Claims 

5 

1. A composition for increasing the wettability of normally water repelling polymeric fabric having a surface, the com- 
position comprising: 

a) water; 

10 b) a co-wetting aid functional to reduce the surface tension of the composition and present in an amount 

sufficient so that a second surfactant can be uniformly distributed on the surface of the polymeric fabric when 
the composition is applied to the surface of the polymeric fabric; 
or 

a first surfactant having a cloud point less than about 50°C and a low solubility in water and being dispersible 
is in water; and 

c) a second surfactant comprising a succinate surfactant. 

2. A composition as in claim 1 wherein the second surfactant comprises an ethoxylated amino succinate salt or an 
alkenyl succinate anhydride ethoxylated fatty amine salt. 

20 

3. A composition as in claim 1 wherein the co-wetting aid has a surface tension within the range from about 200u.NI/ 
cm to about 300u.N/cm (about 20 to about 30 dynes/cm) and the composition has a surface tension within the 
range from about 250u.N/cm to about 500u.N/cm (about 25 to about 50 dynes/cm). 

2S 4. A composition as in claim 1 wherein the co-wetting aid comprises a silicone polyether or an alcohol having 1 to 8 
carbon atoms. 

5. A composition as in claim 1 wherein the first surfactant is selected from the group consisting of organosilicones, 
polyethylene oxides, and polyalkylene oxide modified castor oil. 

30 

6. A composition as in claim 1 wherein the first surfactant comprises a polyalkylene oxide modified siloxane or poly- 
alkylene oxide modified polydimethyl siloxane. 

7. A composition as in claim 1 comprising in addition to the first surfactant and the second surfactant a co-wetting 
35 aid functional to wet the polymeric fabric with the composition during application of the composition to the polymeric 

fabric, and present in an amount sufficient to provide for substantially uniform distribution of the first and second 
surfactants onto the polymeric fabric. 

8. A composition as in claim 7 wherein the co-wetting aid is selected from the group consisting of primary alcohols 
40 and secondary alcohols. 

9. A composition as in claim 1 wherein the second surfactant comprises an ethoxylated amino succinate salt and the 
first surfactant is selected from the group consisting of organosilicones, polyethylene oxides, and polyalkylene 
oxide modified castor oil. 

AS 

10. A composition as in claim 1 wherein the second surfactant comprises an alkenyl succinate anhydride ethoxylated 
fatty amine salt and the first surfactant is selected from the group consisting of organosilicones, polyethylene 
oxides, and polyalkylene oxide modified castor oil. 

50 11 . A composition as in claim 1 wherein the second surfactant comprises an alkenyl succinate anhydride ethoxylated 
fatty amine salt and the first surfactant comprises polyalkylene oxide modified polydimethyl siloxane. 

12. A composition as in claim 11 further comprising a co-wetting aid selected from the group consisting of primary and 
secondary alcohols. 



55 



13. A wettable polymeric fabric comprising: 

a normally water repelling polymeric fabric having a surface; and 



14 



EP 0 598 204 B1 



a succinate surfactant (second surfactant) substantially uniformly distributed on the surface of the fabric. 

14. A wettable polymeric fabric according to claim 13 further comprising: 

a first surfactant on the surface of the fabric having a cloud point less than about 50°C and a low solubility in water 
s and being dispersible in water. 

15. A wettable polymeric fabric as in claim 13 wherein the surfactant comprises an ethoxylated amino succinate salt 
or an alkenyl succinate anhydride ethoxylated fatty amine salt. 

io 16. A wettable polymeric fabric as in claim 14 wherein the second surfactant comprises an ethoxylated amino succinate 
salt or an alkenyl succinate anhydride ethoxylated fatty amine salt. 

17. A wettable polymeric fabric as in claim 14 wherein the first surfactant is selected from the group consisting of 
organosilicones, polyethylene oxides and polyalkylene oxide modified castor oil or comprises a polyalkylene oxide 

is modified siloxane or polyalkylene oxide modified poiydimethyl siloxane. 

18. A wettable polymeric fabric as in claim 14 wherein the polymeric fabric comprises non-woven polymeric fabric. 

19. A wettable polymeric fabric as in claim 14 wherein the second surfactant comprises an ethoxylated amino succinate 
20 salt or an alkenyl succinate anhydride ethoxylated fatty amine salt and the first surfactant is selected from the 

group consisting of organosilicones, polyethylene oxides, and polyalkylene oxide modified castor oil. 

20. A wettable polymeric fabric as in claim 14 wherein the second surfactant comprises an alkenyl succinate anhydride 
ethoxylated fatty amine salt and the first surfactant comprises polyalkylene oxide modified poiydimethyl siloxane. 

25 

21. A wettable polymeric fabric as in claim 14 or 20 wherein the first surfactant is present in an effective amount up 
to about 3% by weight of the fabric and the second surfactant is present in an effective amount up to about 3% by 
weight of the fabric. 

30 22. A process for increasing the wettability of normally water repelling polymeric fabric having a surface, the process 
comprising the steps of: 

providing a normally water repelling polymeric fabric having a surface; 

35 applying to the surface of the fabric a composition according to any of claims 1 to 1 2. 

23. A process for making a wettable polymeric fabric comprising the steps of: 

forming a polymeric fabric having a surface and comprising polymeric strands having surfaces, the surface of 
40 the fabric including at least some of the surfaces of the strands, the polymeric strands comprising a normally 

water repelling polymer and a co-wetting aid dispersed in the polymer, the co-wetting aid being functional to 
surface segregate to the surfaces of the strands and thus the surface of the fabric; 

allowing the co-wetting aid to surface segregate to the surfaces of the strands; and 

45 

applying to the surface of the fabric a surfactant comprising a succinate surfactant, the co-wetting aid also 
being functional to reduce the surface tension of the fabric surface and present on the surface in an amount 
sufficient so that the surfactant can be uniformly distributed on the surface of the polymeric fabric. 

50 24. A process as in claim 23 wherein the surfactant comprises an ethoxylated amino succinate salt or an alkenyl 
succinate anhydride ethoxylated fatty amine salt. 

25. A process as in claim 23 wherein the co-wetting aid has a surface tension within the range from about 200u.N/cm 
to about 300u.N/cm (about 20 to about 30 dynes/cm). 

55 

26. A process as in claim 23 wherein the co-wetting aid comprises a silicone polyether. 

27. A process as in claim 22 wherein the step of applying the composition comprises the steps of first applying one 
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of the first and second surfactants and then applying the other of the first and second surfactants. 

28. A process as in claim 22 wherein the step of applying the composition comprises the step of first applying the 
second surfactant and then applying the first surfactant. 

5 

29. A process as in claim 22 wherein the step of applying the composition comprises the step of applying both of the 
first and second surfactants simultaneously with a single solution. 

30. A process for making a wettable polymeric fabric comprising the steps of: 

10 

forming a polymeric fabric having a surface and comprising polymeric strands having surfaces, the surface of 
the fabric including at least some of the surfaces of the strands, the polymeric strands comprising a normally 
water repelling polymer and a first surfactant having a cloud point less than about 50° C dispersed in the 
polymer, the first surfactant being functional to surface segregate to the surfaces of the strands and thus the 
is surface of the fabric; 

allowing the first surfactant to surface segregate to the surfaces of the strands; and 

applying to the surface of the fabric a second surfactant comprising a succinate surfactant. 

20 

31. A process as in claim 30 wherein the first surfactant comprises a silicone polyether or an alcohol having 1 to 8 
carbon atoms. 

32. A personal care absorbent article comprising a layer of the wettable polymeric fabric of claim 13 or 14. 

25 

33. A personal care absorbent article as in claim 32 wherein the article is an infant diaper, an adult incontinence 
product, a training pant or a feminine care absorbent product. 

34. A cleaning article comprising a layer of the wettable polymeric fabric of claim 1 3 or 14. 

30 

35. A cleaning article as in claim 34 wherein the cleaning article is a towel or a wipe. 



Patentanspruche 

35 

1. Zusammensetzung zur Erhdhung der Benetzbarkeit eines nonmalerweise wasserabstoGenden Potymergewebes 
mit einer Oberflache, wobei die Zusammensetzung 

(a) Wasser, 

40 

(b) einen Hilfsstoff zur Unterstutzung der Benetzung, der die Funktion ausubt, die Oberflachenspannung der 
Zusammensetzung zu emiedrigen, und in einer Menge vorhanden ist, die ausreicht, so daB ein zweiter ober- 
flachenaktiver Stoff einheitlich auf der Oberflache des Polymergewebes verteilt werden kann, wenn die Zu- 
sammensetzung auf die Oberflache des Polymergewebes aufgetragen wird, 

45 oder 

einen ersten oberflachenaktiven Stoff mit einem Trubungspunkt von weniger als etwa 50 °C und einer niedrigen 
Loslichkeit in Wasser, der in Wasser dispergierbar ist, und 

(c) einen zweiten oberflachenaktiven Stoff, der einen oberflachenaktiven Stoff vom Succinattyp einschlieRt, 
so umfaGt. 



2. Zusammensetzung nach Anspruch 1, wobei der zweite oberflachenaktive Stoff ein ethoxyliertes Aminosucci- 
natsalz oder ein ethoxyliertes Fettaminsalz eines Alkenylsuccinatanhydrids umfaGt. 



55 3. Zusammensetzung nach Anspruch 1 , wobei der Hilfsstoff zur Unterstutzung der Benetzung eine Oberflachenspan- 
nung innerhalb des Bereichs von etwa 200 u,N/cm bis etwa 300 u,N/cm (etwa 20 bis etwa 30 Dyn/cm) aufweist und 
die Zusammensetzung eine Oberflachenspannung innerhalb des Bereichs von etwa 250 u.N/cm bis etwa 500'uJM/ 
cm (etwa 25 bis etwa 50 Dyn/cm) aufweist. 
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4. Zusammensetzung nach Anspruch 1 , wobei der Hilfsstoff zur Unterstutzung der Benetzung einen Silikonpolyether 
oder einen Alkohol mit 1 bis 8 Kohlenstoffatomen umfaBt. 

5. Zusammensetzung nach Anspruch 1 , wobei der erste oberflachenaktive Stoff aus der Gruppe, die aus Organosi- 
5 likonen, Polyethylenoxiden und Polyalkylenoxid-modifiziertem Castorol besteht, ausgewahlt ist. 

6. Zusammensetzung nach Anspruch 1 , wobei der erste oberflachenaktive Stoff ein Polyalkylenoxid-modifiziertes 
Siloxan oder Polyalkylenoxid-modifiziertes Polydimethylsiloxan umfaBt. 

10 7. Zusammensetzung nach Anspruch 1 , wobei die Zusamensetzung zusatzlich zu dem ersten oberflachenaktiven 
Stoff und dem zweiten oberflachenaktiven Stoff einen Hi If stoff zur Unterstutzung der Benetzung umfaBt, der die 
Funktion ausObt, das Polymergewebe wahrend des Auftragens der Zusammensetzung auf das Polymergewebe 
mit der Zusammensetzung zu benetzen, und in einer Menge vorhanden ist, die ausreicht, eine im wesentlichen 
einheitliche Verteilung der ersten und zweiten oberflachenaktiven Stoffe auf dem Polymergewebe bereitzustellen. 

15 

8. Zusammensetzung nach Anspruch 7, wobei der Hitfsstoff zur Unterstutzung der Benetzung aus der Gruppe, die 
aus primaren Alkoholen und sekundaren Alkoholen besteht, ausgewahlt ist. 

9. Zusammensetzung nach Anspruch 1 , wobei der zweite oberflachenaktive Stoff ein ethoxyliertes Aminosucci- 
20 natsalz umfaBt und der erste oberflachenaktive Stoff aus der Gruppe, die aus Organosilikonen, Polyethylenoxiden 

und Polyalkylenoxid-modifiziertem Castorol besteht, ausgewahlt ist. 

1 0. Zusammensetzung nach Anspruch 1 , wobei der zweite oberflachenaktive Stoff ein ethoxyliertes Fettaminsalz eines 
Alkenylsuccinatanhydrids umfaBt und der erste oberflachenaktive Stoff aus der Gruppe, die aus Organosilikonen, 

25 Polyethylenoxiden und Polyalkylenoxid-modifiziertem Castorol besteht, ausgewahlt ist. 

1 1 . Zusammensetzung nach Anspruch 1 , wobei der zweite oberflachenaktive Stoff ein ethoxyliertes Fettaminsalz eines 
Alkenylsuccinatanhydrids umfaBt und der erste oberflachenaktive Stoff Polyalkylenoxid-modifiziertes Polydime- 
thylsiloxan umfaBt. 

30 

12. Zusammensetzung nach Anspruch 11, die ferner einen Hilfsstoff zur Unterstutzung der Benetzung umfaBt, der 
aus der Gruppe, die aus primaren und sekundaren Alkoholen besteht, ausgewahlt ist. 

13. Benetzbares Polymergewebe, umfassend 

35 

ein normalerweise Wasser abstoBendes Polymergewebe mit einer Oberflache und 

einen oberflachenaktiven Stoff vom Succinattyp (zweiter oberflachenaktiver Stoff), der im wesentlichen ein- 
heitlich auf der Oberflache des Gewebes verteilt ist. 

40 14. Benetzbares Polymergewebe nach Anspruch 1 3, das femer einen ersten oberflachenaktiven Stoff mit einem Tru- 
bungspunkt von weniger als etwa 50 °C und einer niedrigen Loslichkeit in Wasser, der in Wasser dispergierbar 
ist, auf der Oberflache des Gewebes umfaBt. 

15. Benetzbares Polymergewebe nach Anspruch 13, wobei der oberflachenaktive Stoff ein ethoxyliertes Aminosuc- 
45 cinatsalz oder ein ethoxyliertes Fettaminsalz eines Alkenylsuccinatanhydrids umfaBt. 

16. Benetzbares Polymergewebe nach Anspruch 14, wobei der zweite oberflachenaktive Stoff ein ethoxyliertes Ami- 
nosuccinatsalz oder ein ethoxyliertes Fettaminsalz eines Alkenylsuccinatanhydrids umfaBt. 

so 17. Benetzbares Polymergewebe nach Anspruch 14, wobei der erste oberflachenaktive Stoff aus der Gruppe, die aus 
Organosilikonen, Polyethylenoxiden und Polyalkylenoxid-modifiziertem Castorol besteht, ausgewahlt ist oder ein 
Polyalkylenoxid-modifiziertes Siloxan oder Polyalkylenoxid-modifiziertes Polydimethylsiloxan umfaBt. 

18. Benetzbares Polymergewebe nach Anspruch 14, wobei das Gewebe ein Polymerfaservlies umfaBt. 

55 

19. Benetzbares Polymergewebe nach Anspruch 14, wobei der zweite oberflachenaktive Stoff ein ethoxyliertes Ami- 
nosuccinatsalz oder ein ethoxyliertes Fettaminsalz eines Alkenylsuccinatanhydrids umfaBt und der erste oberfla- 
chenaktive Stoff aus der Gruppe, die aus Organosilikonen, Polyethylenoxiden und Polyalkylenoxid-modifiziertem 
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Castorol besteht, ausgewahlt ist. 

20. Benetzbares Polymergewebe nach Anspruch 14, wobei der zweite oberfiachenaktive Stotf ein ethoxyliertes Fett- 
aminsalz eines Alkenylsuccinatanhydrids umfaBt und der erste oberfiachenaktive Stoff Polyalkylenoxid-modifizier- 

5 tes Polydimethylsiloxan umfaBt. 

21. Benetzbares Polymergewebe nach Anspruch 14 Oder 20, wobei der erste oberfiachenaktive Stoff in einer wirksa- 
men Menge bis zu etwa 3 Gew.-% des Gewebes vorhanden ist und der zweite oberfiachenaktive Stoff in einer 
wirksamen Menge bis zu etwa 3 Gew-% des Gewebes vorhanden ist. 

10 

22. Verfahren zur Erhohung der Benetzbarkeit eines normalerweise Wasser abstoBenden Polymergewebes mit einer 
Oberflache, wobei das Verfahren die folgenden Schritte umfaBt: 

die Bereitstellung eines normalerweise Wasser abstoBenden Polymergewebes mit einer Oberflache, 

75 

das Auftragen einer Zusammensetzung nach einem der Anspruche 1 bis 1 2 auf die Oberflache des Gewebes. 

23. Verfahren zur Herstellung eines benetzbaren Polymergewebes, umfassend die folgenden Schritte: 

20 das Herstelten eines Polymergewebes mit einer Oberflache, das polymere Fasern mit Oberflachen umfaBt, 

wobei die Oberflache des Gewebes mindestens einige der Oberflachen der Fasern umfaBt, wobei die poly- 
meren Fasern ein normalerweise wasserabstoBendes Polymer und einen Hilfsstoff zur Unterstuzung der Be- 
netzung umfassen, der in dem Polymer dispergiert ist, wobei der Hilfsstoff zur Unterstuzung der Benetzung 
die Funktion ausubt, sich auf den Oberflachen der Fasern und daher der Oberflache des Gewebes abzuschei- 

2S den, 

das Gestatten, daB sich der Hilfsstoff zur Unterstutzung der Benetzung auf den Oberflachen der Fasern ab- 
scheidet, und 

30 das Auftragen eines oberflachenaktiven Stoff es auf die Oberflache des Gewebes, der einen oberflachenakti- 

ven Stoff vom Succinattyp umfaBt, wobei der Hilfsstoff zur Unterstutzung der Benetzung ebenso die Funktion 
ausubt, die Oberflachenspannung der Gewebeoberflache zu erniedrigen, und in einer Menge auf der Ober- 
flache vorhanden ist, die ausreicht, daB der oberfiachenaktive Stoff einheitlich auf der Oberflache des Poly- 
mergewebes verteilt werden kann. 

35 

24. Verfahren nach Anspruch 23, wobei der oberfiachenaktive Stoff ein ethoxyliertes Aminosucctnatsalz oder ein 
ethoxyliertes Fettaminsalz eines Alkenylsuccinatanhydrids umfaBt. 

25. Verfahren nach Anspruch 23, wobei der Hilfsstoff zur Unterstutzung der Benetzung eine Oberflachenspannung 
40 innerhalb des Bereichs von etwa 200 u.N/cm bis etwa 300 u.N/cm (etwa 20 bis etwa 30 Dyn/cm) aufweist. 

26. Verfahren nach Anspruch 23, wobei der Hilfsstoff zur UnterstOtzung der Benetzung einen Silikonpolyether umfaBt. 

27. Verfahren nach Anspruch 22, wobei der Schritt des Auftragens der Zusammensetzung die Schritte zunachst des 
Auftragens des einen der ersten und zweiten oberflachenaktiven Stoffe und dann des Auftragens des anderen der 
ersten und zweiten oberflachenaktiven Stoffe umfaBt. 

28. Verfahren nach Anspruch 22, wobei der Schritt des Auftragens der Zusammensetzung zunachst den Schritt des 
Auftragens des zweiten oberflachenaktiven Stoff s und dann des Auftragens des ersten oberflachenaktiven Stoff s 

so umfaBt. 

29. Verfahren nach Anspruch 22, wobei der Schritt des Auftragens der Zusammensetzung den Schritt des Auftragens 
sowohl der ersten und zweiten oberflachenaktiven Stoffe gleichzeitig mit einer einzelnen Losung umfaBt. 

ss 30. Verfahren zur Herstellung eines benetzbaren Polymergewebes, umfassend die folgenden Schritte: 

das Herstellen eines Polymergewebes mit einer Oberflache, das polymere Fasern mit Oberflachen umfaBt, 
wobei die Oberflache des Gewebes mindestens einige der Oberflachen der Fasern umfaBt, wobei die poly- 
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10 



meren Fasern ein normalerweise wasserabsto3endes Polymer und einen ersten oberflachenaktiven Stoff mit 
einern Trubungspunkt von weniger als etwa 50 °C, der in dem Polymer dispergiert ist, umfassen, wobei der 
erste oberflachenaktive Stoff die Funktion ausubt, sich auf den Oberflachen der Fasern und daher der Ober- 
flache des Gewebes abzuscheiden, 

das Gestatten, daf3 sich der erste oberflachenaktive Stoff auf den Oberflachen der Fasern abscheidet, und 

das Auftragen eines zweiten oberflachenaktiven Stoffes, der einen oberflachenaktiven Stoff vom Succtnattyp 
umfaftt auf die Oberflache des Gewebes. 

31. Verfahren nach Anspruch 30, wobei der erste oberflachenaktive Stoff einen Silikonpofyether oder einen Alkohol 
mit 1 bis 8 Kohlenstoffatomen umfaBt. 



32. Absorptionsartikel zur Korperpflege, umfassend eine Schichtdes benetzbaren Polymergewebes von Anspruch 1 3 
is oder 14. 



33. Absorptionsartikel zur Korperpflege nach Anspruch 32, wobei der Artikel erne Kleinkindwindel, ein Inkontinenz- 
produkt fur Erwachsene, eine Hose zur Schulung von Kindem oder ein Absorptionsmittel zur weiblichen Korper- 
pflege ist. 

20 

34. Reinigungsartikel, umfassend eine Schicht des benetzbaren Polymergewebes von Anspruch 13 oder 14. 

35. Reinigungsartikel nach Anspruch 34, wobei der Reinigungsartikel ein Handtuch oder ein Wischtuch ist. 



25 

Revendlcations 

1 . Composition pour accroTtre la mouillabiltte d'un produit textile polymere normalement hydrophobe comportant une 
surface, la composition comprenant : 

30 

a) de I'eau ; 

b) un aide de mouillage auxiliaire actif pour reduire la tension superficielle de la composition et present a une 
teneur suffisante pour permettre qu'un second agent tensio-actif soit distribu6 de maniere uniforme sur la 
surface du produit textile polymere lorsque la composition est appliquee sur la surface du produit textile 

35 polymere ; 

ou 

un premier agent tensio-actif ayant un point de trouble inferieur a environ 50° C et une faible solubilite dans 
I'eau et dtant dispersable dans I'eau ; et 

c) un second agent tensio-actif comprenant un agent tensio-actif a base de succinate. 

40 

2. Composition selon la revendication 1 , dans laquelle le second agent tensio-actif comprend un sel succinate amino 
ethoxyle ou un sel d'amine grasse ethoxylee d'anhydride d'alcenylsuccinate. 



3. Composition selon la revendication 1 , dans laquelle I'aide de mouillage auxiliaire a une tension superficielle com- 
45 prise dans I'intervalle d'environ 200 uMcm a environ 300 u.N/cm (environ 20 a environ 30 dynes/cm) et la compo- 
sition a une tension superficielle comprise dans I'intervalle d'environ 250 u.N/cm a environ 500 jiN/cm (environ 25 
a environ 50 dynes/cm). 

4. Composition selon la revendication 1 , dans laquelle I'aide de mouillage auxiliaire comprend un polyether de silicone 
50 ou un alcool comportant 1 a 8 atomes de carbon e. 

5. Composition selon la revendication 1 , dans laquelle le premier agent tensio-actif est choisi dans le groupe constitue 
des organosilicones, des oxydes de polyethylene et de I'huile de ricin modifiee par un oxyde de polyalkylene. 

55 6. Composition selon la revendication 1 , dans laquelle le premier agent tensio-actif comprend un siloxane modifie 
par un oxyde de polyalkylene ou un polydimethylsiloxane modifi6 par un oxyde de polyalkylene. 

7. Composition selon la revendication 1 comprenant, en plus du premier agent tensio-actif et du second agent tensio- 
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actif, un aide de mouillage auxiliaire actif pour mouiller te produit textile polymere avec la composition pendant 
I'application de ce!le-ci sur le produit textile polymere et present a une teneur suffisante pour permettre une dis- 
tribution sensiblement uniforme des premier et second agents tensio-actifs sur le produit textile polymere. 

5 8. Composition selon la revendication 7, dans laquelle I'aide de mouillage auxiliaire est choisi dans le groupe constitue 
des alcools primaires et des alcools secondaires. 

9. Composition selon la revendication t , dans laquelle le second agent tensio-actif comprend un sel succinate d 'amino 
ethoxyle et te premier agent tensio-actif est choisi dans le groupe constitue des organosilicones, des oxydes de 

io polyethylene et de I'huile de ricin modifiee par un oxyde de polyalkylene. 

10. Composition selon la revendication 1 , dans laquelle le second agent tensio-actif comprend un sel d'amine grasse 
ethoxylee d'anhydride d'alcenylsuccinate et le premier agent tensio-actif est choisi dans le groupe constitue des 
organosilicones, des oxydes de polyethylene et de I'huile de ricin modifiee par un oxyde de polyalkylene. 

15 

11. Composition selon la revendication 1 , dans laquelle le second agent tensio-actif comprend un sel d'amine grasse 
6thoxyl6e d'anhydride d'alcenylsuccinate et le premier agent tensio-actif comprend un polydim6thylsiloxane mo- 
dify par un oxyde de polyalkylene. 

20 12. Composition selon la revendication il comprenant, en outre, un aide de mouillage auxiliaire choisi dans le groupe 
constitue des alcools primaires et secondaires. 

13. Produit textile polymere mouillable comprenant : 

25 un produit textile polymere normalement hydrophobe comportant une surface ; et 

un agent tensio-actif a base de succinate (second agent tensio-actif) distribue de maniere sensiblement uni- 
forme sur la surface du produit textile. 

30 14. Produit textile polymere mouillable selon la revendication 13, comprenant en outre : 

un premier agent tensio-actif sur la surface du produit textile ayant un point de trouble inferieur a environ 
50° C, une faible solubilite dans I'eau et etant dispersable dans I'eau. 

15. Produit textile polymere mouillable selon la revendication 13, dans lequel I'agent tensio-actif comprend un sel 
35 succinate amino ethoxyle ou un sel d'amine grasse ethoxylee d'anhydride d'alcenylsuccinate. 

16. Produit textile polymere mouillable selon la revendication 14, dans lequel le second agent tensio-actif comprend 
un sel succinate amino ethoxyle ou un sel d'amine grasse ethoxylee d'anhydride d'alcenylsuccinate. 

40 17. Produit textile polymere mouillable selon la revendication 14, dans lequel le premier agent tensio-actif est choisi 
dans le groupe constitue des organosilicones, des oxydes de polyethylene et de I'huile de ricin modifiee par un 
oxyde de polyalkylene ou comprend un siloxane modifie par un oxyde de polyalkylene ou un polydimethylsiloxane 
modifie par un oxyde de polyalkylene. 

45 18. Produit textile polymere mouillable selon la revendication 14, dans lequel le produit textile polymere comprend un 
produit textile polymere non tisse. 

19. Produit textile polymere mouillable selon la revendication 14, dans lequel le second agent tensio-actif comprend 
un sel succinate amino ethoxyle ou un sel d'amine grasse ethoxylee d'anhydride d'alcenylsuccinate et le premier 

50 agent tensio-actif est choisi dans le groupe constitue des organosilicones, des oxydes de polyethylene et de I'huile 

de ricin modifiee par un oxyde de polyalkylene. 

20. Produit textile polymere mouillable selon la revendication 14, dans lequel le second agent tensio-actif comprend 
un sel d'amine grasse ethoxylee d'anhydride d'alcenylsuccinate et le premier agent tensio-actif comprend un po- 

ss lydimethylsiloxane modifie par un oxyde de polyalkylene. 

21. Produit textile polymere mouillable selon la revendication 14 ou 20, dans lequel le premier agent tensio-actif est 
present a une teneur efficace pouvant atteindre environ 3 % en poids du produit textile et le second agent tensio- 
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act if est present a une teneur efficace pouvant atteindre environ 3 % en poids du produit textile. 

22. Proc6d6 pour accroTtre ta moui liability d'un produit textile polymere normal ement hydrophobe comportant une 
surface, le proc6d6 comprenant les etepes consistant a : 

5 

foumir un produit textile polymere normalement hydrophobe comportant une surface ; 

appliquer sur la surface du produit textile une composition selon Tune quelconque des revendications 1 a 12. 

10 23. Proc6d6 de fabrication d'un produit textile polymere mouillable comprenant les 6tapes consistant a : 

former un produit textile polymere comportant une surface et comprenant des brins polymeres comportant 
des surfaces, la surface du produit textile incluant au moins certaines des surfaces des brins, les brins poly- 
meres comprenant un polymere normalement hydrophobe et un aide de mouillage auxiliaire disperse dans le 
is polymere, I'aide de mouillage auxiliaire 6tant actif pour se d6poser superficiellement sur les surfaces des brins 

et, ainsi, sur la surface du produit textile ; 

permettre a I'aide de mouillage auxiliaire de se d§poser superficiellement sur les surfaces des brins ; et 

20 appliquer a la surface du produit textile un agent tensio-actif comprenant un agent tensio-actif a base de 

succinate, I'aide de mouillage auxiliaire etant ggalement actif pour require la tension superficielle de la surface 
du produit textile et present sur la surface a une teneur suffisante pour permettre que I'agent tensio-actif soit 
distribue de maniere uniforme sur la surface du produit textile polymere. 

25 24. Precede selon la revendication 23, dans lequel I'agent tensio-actif comprend un sel succinate amino ethoxyle ou 
un sel d'amine grasse 6thoxyl6e d'anhydride d'alc6nylsuccinate. 

25. Procede selon la revendication 23, dans lequel I'aide de mouillage auxiliaire a une tension superficielle comprise 
dans I'intervalle d'environ 200 nN/cm a environ 300 nN/cm (environ 20 a environ 30 dynes/cm). 

30 

26. Procede* selon la revendication 23, dans lequel I'aide de mouillage auxiliaire comprend un polyether de silicone ; 

27. Procede selon la revendication 22, dans lequel I'dtape d'application de la composition comprend les Stapes con- 
sistant a tout d'abord appliquer I'un des premier et second agents tensio-actifs, puis a appliquer I'autre des premier 

35 et second agents tensio-actifs. 

28. Precede* selon la revendication 22, dans lequel l'6tape d'application de la composition comprend les 6tapes con- 
sistant a tout d'abord appliquer le second agent tensio-actif, puis a appliquer le premier agent tensio-actif. 

40 29. Proc6d6 selon la revendication 22, dans lequel l'6tape d'application de la composition comprend l'6tape consistant 
a appliquer simultaneVnent ensemble les premier et second agents tensio-actifs au moyen d'une solution unique. 

30. Procede de fabrication d'un produit textile polymere mouillable comprenant les etapes consistant a : 

45 former un produit textile polymere comportant une surface et comprenant des brins polymeres comportant 

des surfaces, la surface du produit textile incluant au moins certaines des surfaces des brins, les brins poly- 
meres comprenant un polymere normalement hydrophobe et un premier agent tensio-actif ayant un point de 
trouble interieur a environ 50° C disperse dans le polymere, le premier agent tensio-actif 6tant actif pour se 
d6poser superficiellement sur les surfaces des brins et, ainsi, sur la surface du produit textile ; 

so 

permettre au premier agent tensio-actif de se deposer superficiellement sur les surfaces des brins ; et 

appliquer a la surface du produit textile un second agent tensio-actif comprenant un agent tensio-actif a base 
de succinate. 

55 

31. Proc6d6 selon la revendication 30, dans lequel le premier agent tensio-actif comprend un polyether de silicone 
ou un alcool comportant 1 a 8 atomes de carbone. 
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32. Article absorbant d'hygiene individuelte comprenant une couche du produit textile polymere mouillable selon la 
revendication 1 3 ou 1 4. 

33. Article absorbant d'hygiene individuelle selon la revendication 32, dans lequel ('article est une couche pour b6bes, 
s un produit de protection contre I' incontinence chez I'adulte, une culotte educative ou un produit absorbant d'hygiene 

feminine. 

34. Article de nettoyage comprenant une couche du produit textile polymere mouillable selon la revendication 1 3 ou 1 4. 
10 35. Article de nettoyage selon la revendication 34, dans lequel ('article de nettoyage est une serviette ou un chiffon. 
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